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COMPLETE SPECIFICATION 

s-Triazolo(l,5-a) pyrimidines Substituted in the 7-Position 

by a Basic Group 
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We, Veb. Deutsches Hydrierwerk 
RODLEBEN, of 453 Rosslau/Elb^ Eastern 
Gennany, a Corporation organised and exist- 
ing under the laws of Eastern Germany, do 
hereby declare the invention, for whidi we 
pray that a Patent may be granted to us, and 
the method by whidi it is to be performed, 
to be panicularly described in and by the 
following statement: — 

This invention relates to s-triazolo-(l,5-a) 
pyrimidines substituted in the 7-position by 
a basic group, and their add addition salts, 
which compounds have the general formula I. 
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wherein : — 

each of Ri and R^ is a hydrogen or haiogen 
atom or an alkyl group (chain length C, to C.,), 
an alkoxyalkyl group, or an aralkyl or aryl 
group which may be substituted on the nucleus. 

R2 is a hydrogen or halogen atom or a 
lower alkyl (up to 4 C atoms), alkenyl, aralkyl 
or aryl group. 

R, is a free amino group, or an amino 
group substituted by the same or different 
groups in which case the groups can be alkyl, 

[Prr 



cyclo-alkyl, alkenyl, hydroxy-alkyl, alkyl- 
amino-alkyl or alkoxy groups, or possibly sii>- 
stituted aryl or aralkyl groups or heterocyclic 
groups or R3 is a bydrazino or guanidino 
group or R3 is a tertiary cyclic amino group 
or a basically substituted, straight or branched 
chain C2 — C4 alkoxy group die basic group 
being any one of the aforementicHied amino, 
substituted-amino, guanidino, hydrazico or 
cyclic amino group. 

Surprisdngly, it has been found that basic- 
ally substituted s-tria2oloCl,5-a) pyrimidines, 
when tested on animals had a coronary vaso- 
dilative effect which was not previously known 
in connection with this class of compounds 
and which was superior to known compounds, 
this having been proved by comparative tests. 
The tests were carried out on isolated heans 
of mammals by the I-angendorff method 
(Pflugers Archiv 61, 219 (1895), as modified 
by Ryser and Wilbrandt (Arch.int.pharmaco- 
dyn, XCVI 131(1953)). It was found here 
that, inter alia, the compounds 2,5-dimethyl- 
7 - furfurylamino - and 5 - methyl - 7 - 
dimethylamino - and 5 - methyl - 7 - 
benzylamino - s - triazolo (1,5 - a) pyrimidine 
had 10 — 20 times the coronary vasodilativc 
effect of euphyllin and theocor. In the tests 
on the entire animal, measuring the through- 
put in the coronary vessels with a Nycotron 
flow meter applied to the unopened coronary 
vessel, a dose of 1 mg/kg resulted in an 

initial increase of the throughput to 2 3 

times the normal rate for a peidcd of A ^5 

minutes, followed by a lasting increase of the 
coronary throughput to 1.2—1.5 times the 



30 



35 



40 



45 



50 



55 



60 



1,148,629 



normal rate for 200 minutes. Comparable 
measurements -with prenylamine show far less 
strikkg effects. , j 

These compounds are therefore to be usea 
5 for the therapy of aflSiciions of coronary 
vessels* 

According to this invention there are pro- 
vided methods for the production of s-triazolo 
(1,5-a) pyrimldines of the formula I. 
10 The compounds of formula I in which R3 
is an amino, a substituted amino, a tertiary 
cyclic amino, a hyrazino or a guanidino group 
are prepared by reacting, s-triazolo (l>5-a) 
pyrimidines of the formula II 
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where R is halogen or a mercapto, aa ailkyl- 
mercapto or alkoxyl group and Ri, R2 and 
are as set out an Formula I, with the 
corresponding compounds of the genial for- 

20 mula R3H where R^ is as set forth above. 

Preferably the reaction between compounds 
of the Formula (II) in whidi R is Imlogen 
and compounds of the formula R3H is car- 
ried out in a solvent such as water or water/ 

25 alcohol mixtures at a temperature betweeni 
QOC and the boiling point of the solvent, iJie 
resulting bases bdng converted into salts by 
treatment trath adds. 
The solvent may be in addition to water, 

30 and mixtures of water and alcohols, benzol, 
dioxane or chloroform. The use of water as 
a solvent enables the reaction to be earned 
out particularly dmply and neatly when the 
desired basically substituted compounds are 

35 to be produced from the halogen compound 
witiiout first isolating the latter. To neutralise 
the halogen hydradd released in the reacuon, 
amines, e.g. triethylamine, or alkah metal 
carbonates are required in excess. The reac- 

40 tion products are worked up m the usual 
manner, the final produas being separated 
from the halogen compounds formed and 
purified by recrystallization, extraction or dis- 
tillation. , . „ V ^ 

45 The synthesis of the basacally subsututed 
s-triazolo (l,5-a)pyrimidines can also be car- 
rned out by reacting compounds of the general 
formula (II), in which R is a mercapto, 
alkybnercapto or aJkoxy group with an excess 

50 of compounds having the general formula 
R3H, at the boiling point of die solvent, 
which may be ethanol or dioxane. This pro- 
cess Qs accompanied by the escape of hydro- 
gen sulphide or an alkyl mercaptaa or separa- 



tion of an alcohol, and the final product, 55 
which is purified as above, remains in solu- 
tion. 

The basically-aibstituted alkoxy co^^)Ounds 
with a normal or branched alkyl chain of 

2 4 carbon atoms are produced by reacting 60 

compounds of the general formula ^I), in 
which R is chlorine or bronume, widi the 
sodium compounds of appropriatE basically- 
substituted alkanols. The solvent used con- 
sists of the basically-subsdtoted alkanol used 65 
in excess. The resulting compounds are puri- 
fied as previously described 

The substituted 7-chloro- or 74>rDmo-s- 
triazolo-(l,5a) pyrimidines used as aartong 
siistances may be produced by reaction of 70 
the corresponding 7-hydroxy compounds with 
a pho^horus halide in the presence of N,N- 
dimethyl aniline or N,N-dimethyl fonn- 
amide. The substituted 7-mercapto-s-triazoIo- 
(l,5a)pyrimidines are obtaoned, in a manner 75 
already known in itself, by the reaction of 
the halogen compound with thiourea and sub- 
sequent alkaline hydrolysis or by thiolation 
of the 7-hydroxy compounds with phosphorus 
pentasdphade. The subsequent reaction witii 80 
alkylation agents results in the 7-alkyhner- 
capta-s-triazolo(l,5a) pycdmidines, ^le the 
7-alkoxy compounds are produced from the 
halogen compounds by means of adkali alco- 

holates. . 
The required 7-hydroxy-s-triazolo(l,5a) 

pyrimidines are obtained by the condensa- 
tion of a possibly substituted 5-amino-l,2,4- 
triazole with a posably substituted 1,3-dicar- 
bonyl compound. ^ 

The compoimds obtained cam be converted 
into their salts by treatment with adds. 

Examples of Ae process of the invention 
will be given. 

Example 1 ^ ^5 

5.1 g of 7-diIoro-s-triazolo(l,5a)^ pyrim- 
idine were kept at moderate reflux in 50 cc 
of water with 9.6 g of diethylamine for 5 
hours. The reaction solution was evaporated 
under vacuum and the residue extracted with 100 
petroleum ether. After re-crystallization from 
n-heptane, 3 g of colourless crystals of 7-dd- 
ethylamino-s-triazolo(l,5a) pyrimidine with a 
melting point of 68°C were obtained. 

Example 2 ^ 105 

4.6 g of 7-d3loro-s-triazolo(l,5a) pyrim- 
idine were refluxed in 50 cc of water with 
6.4 g of benzylamine for 5 hoursj the process 
being accompanied by stirring. The reaction 
solution was then cooled, the crystallized pro- 
duct removed by suction and the residue re- 
crystallized from ethanoL The residtiDg 7- 
benzylamino-s-triazolo(l,5a) pyrhnidine (5.2 
g) had a melting point of 216 — ^217®C. 

Example 3 
8.8 g of 2-€thyl-5-mcthyl-7-chIon)-s-tri- 
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azolo (1,5a) pyrimidine were kept in 50 cc of 
water with 7.5 g of dieihylamine for 2.5 
hours^ while stirring and with moderate re- 
fluxing. The reaction prcdua was concen- 

5 trated until dry and acetone added to the resi- 
due. The hydrochloride remained in an un- 
dissdved state. After evaporation of the 
acetone, the remaining liquid was distilled and 
the distillate re-crystallized from ether. This 

10 yielded 5.9 g of colourless crystals of 2-ethyl- 
5 - methyl - 7 - diethylamino - s - triazolo - 
ihS-a) pyrimidine, which had a melting point 
of 61— 630C 

Example 4 

15 2.5 g of furfuryJamine were added to 50 cc 
of ethanol on order to dissolve 4 g of 5- 
methyl - 6,7 - dichloro - s - triazolo(l,5 - a) 
pyrimidine. The mixture was refluxed in a 
steam bath for 3 hours, after which it was 

20 concentrated under a vacuum until dry and 
the residue recrystallized from water/dioxane. 
This process yielded 4.5 g of 5-methyl-6- 
chloro - 7 - furfurylamino - s - triazolo(l,5 - a) 

^ pyrunidine which had a melting point of 

Example 5 
4.6 g of 5 - methyl - 6 - bromo - 7 - 
chloro-s-triazolo (1,5-a) pyrimidine were xe- 
fluxed for 5 hours in 20 g of diethylamone 

30 with stirring. The excess diethylamine was 
then distilled off, water was added, and the 
residue removed by suction. The resulting 5- 
raethyl - 6 - bromo - 7 - diethylamino - s - 
triazolo (1,5-a) pyrimidine (3,S g) had a 

35 meldng point of 84 — 86*^C. 

Example 6 
1.2 g of metallic sodium were dissolved in 
60 g of diethylamino-ethanol. 12.5 g of 5- 
methyl - 7 - chloro - s - triazolo(l,5 - a) - 

40 pyrimidine were then added, and the mixture 
heated for 3 hours in a bath at a tempera- 
ture of 130— 140OC The excess diethyl- 
amino-ethanol was distilled off under vacuum, 
and the residue bc£Ied out with n-heptane. 

45 The yield was 8.5 g. The 5-methyl-7-(/5- 
diethylamino - ethoxy) - s - triazolo(l,5 - a) 
pyrimidine had a melting point of 113 — 114^ 

Example 7 

50 7.6 g of 2 - isopropyl - 5 - methyl - 7 - 
chloro-s-triazolo(l,5-a) pyrimidine and 6.5 g 
of piperidine were refluxed wath 50 cc of 
water for 2.5 hours. The mixture was then 
concentrated under vacuum until dry, and re- 

55 crystallised with n-heptane or distilled under 
high vacuum (boiling point o.o of 200—202° 
C). This process yielded 3.5 g of 2-isopropyl- 
5 - methyl - 7 - piperidono - s - triazolo 
(1,5-a) pyrimidine, with a mddng pomt of 

60 73— 75°a ^ ^ 

Example 8 
8.4 g of 5 - methyl - 7 - chloio - s - tti - 



azlo (1,5-a) pyrimidine were dissolved in 75 
cc of ethanol;. 5.5 g of triethylamine and 4.5 
of n-amylamine were added, and the maxturc 65 
refluxed for 5 hours in a steam bath. The re- 
action solution was concentrated under 
vacuum until dry and extracted with n- 
hepiane. Recrystallization from nrheptane 
yielded 8 g of 5 - methyl - 7 - n - amyl - 70 
amino-s-triazolo( 1,5-a) pyrimidine, with a 
melting point of 111— 112°C 

Example 9 

5 g of 2 - (3',4',5' - trimethoxy - phenyl) - 
5 - methyl - 7 - chloro - s - triazolo (1,5 - a) 75 
pyrimiduie were refluxed in 75 cc erf butenol 
with 3.5 g of piperidine for 10 hours while 
stirring. The excess n-butanol was distilled 
off under vacuum and the residue removed 
by suction snd recrystalldsed from isopropanol. 80 
This process yielded 2.3 g of the 2-(3',4',5'- 
trimethoxy - phenyl) - 5 - ioethyl - 7 - 
piperidino - s - triazolo - 1,5 - a) pyrimidine, 
with a melting point of 186— I870C. 

Example 10 85 
5.7 g of 5 - phenyl - 7 - chloro - s -triazolo 
(1,5-a) pyrimidine and 53 g of dietiianol- 
amane were introduced into 50 cc of butanol 
and the mixture was refluxed for 5 hours. 
The solvent was then distilled off under 90 
vacuum. The residue was dissolved in dilute 
acetic acid and filtered. The filtrate was ad- 
justed to pH5 witii soda solution. The result- 
ing oil became solid after a period of time. 
Recrystallization from water yielded 6.2 g of 95 
the 5 - phenyl . 7 - ddedianolamino - s - tri - 
azolo (1,5-a) pyrimidine, in the fomi of 
colourless crystals, with a melting point of 
163— 165°a ^ ^ 

Example 11 loo 
3.7 g of 2 - phenyl - 5 - methyl - 7 - 
chloro-s-triazolo (1,5-a) pyrimidine and 2.7 
g of piperidine were introduced into 50 cc of 
butanol. After 5 hours stirring and refluxing, 
the excess n-butanol was ddstiUed off and the 105 
residue extracted with benzine. The resulting 
2 - phenyl - 5 - metiiyl - 7 - piperidine - s - 
triazolo (1,5-a) pyrimidine (6g) had a melt- 
ing point of 174 — 175®C 

Example 12 no 
6.4 g of o-chloro-aniline and 4,3 g of 5- 
methyl - 7 - chloro - s - triazolo (1,5 - a) 
pyrimidine were carefully heated in a water 
bath. Thfls resulted in a vigorous reaction, 
and the reaction mixture became liquid. The 115 
resulting mdt was extracted with boiling 
water and recrystallized from isopropanot/ 
•water. The yield was 4.5 g of 5-metiiyl-7-{o- 
chloro - anilino) - s - triazolo (1,5 - a) pyrim - 
idin^ with a meltang point of 177*^C. 120 

Example 13 
4.3 g of 5 - metltyl - 7 * chloro - s - tri - 
azolo (1,5-a) pyrimidine and 4.2 g of p- 
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amino-benzoic acid ethyl ester were refluxed 
for 5 hours in 50 cc of ethanol, T^c eAanol 
was then distilled off and water added to the 
residue. After removal by suctton and reoy- 
5 stallization from toluene, this P«>«s y^^ded 
7 - (p - carbethoxy - auihno) - 5 - memyi - 
s-triazolo (l,5-a)pyrimidine, with a melung 
point of 185°C. 

Example 14 , . 

10 65 g of N,N-diediyl-propylene dianune 
and 4 6 g of 5 . mediyl - 6 - bromo - l - 
chlorols-triazolo (l35-a) pyrimidine ^ve^e rey 
fluxed in 50 cc of ethanol for 5 hours, ine 
mixture was then con«ntrated , under vacu^^ 

15 and water added and the if ^^ik teoT^^^ 
lized from water ethanol. The N,N-diethyl- 
N' - [5 - methyl - 6 - bromo - s - triazolo 
(1,5-a) pyrimidinyl - (7)1 - Propylene diamme 
had a melting pomt of 120"C 

20 Example 15 

3.6 g of 5 . mediyl - 7 - ?nethyl - mer - 
capto-s-triazolo (1,5-a) pynmidine, 4.2 g of 
benzylamine and 50 cc of iso-propanol were 
refluxcd until the formation of mediyl-mer- 

25 captan ceased. The mixture ^vas allowed to 
awl, removed by suction and re-crystallized 
from water/iso-propanol. This process yielded 
25 E of the 5-methyl-7-ben2ylamino-s.tri- 
aiolo (1^-a) pyromidine, which had a melt- 

SO ing point of 162—163^0. 

Example 16 . 
27 2 of 2,5-dimethyI-7-ethoxy-s-triazolo- 
ri.5-a) pyrimidine, 6 g of furfurylamine and 
10 cc of isopropanol were left to stand for 2 

35 days at room temperature. The resulting pre- 
cipitate was removed by suction and recry- 
stallized from water/isopropanol. Thjs Pro- 
cess yielded 2.5 g of the 2,5-chmethyl-7-fur. 
furyl - amino - s - triazolo (1,5 - a) pyrim - 

40 idine. Melting point: 189: 190<'C. 

Example 17 
34 g of 2,5-dimethyl-7-ethoxy-s-tna2olo 

f l,5'-a) pyrimidine, 12 g of benzylamtne and 
10 cc of isopropanol were ^fluxed for 3 
45 hours. The iso-propanol \vas distflkd off. Kc- 
crvstallization from water/isopropanol re- 
sulted in 3 g of 2,5.dimethyl-7-bai2ylam,n(^ 
s-tria2olo (1,5-a) pyrinudin^ which had a 
melting point of 162 — ^163°C. 

50 Example 18 , 

27 g of 2,5-dimethyl-7-cthoxy-s-tnazo]o 
(1,5-a) pyrimidine, 5 g of piperidine and 10 
cc of isopropanol were left to stand for 2 
days at room temperature. The reaction solu- 

55 t£on was then concentrated. The residue was 
suspended in a smal quantity of water, dis- 
solved with the addition of hydrochloric aad 
and filtered. The base was preapitated by 
25% strength potash lye in the foim of an 

60 oil which slowly solidified. Recrystalhzation 
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from n-heptane yielded 2.7 g of the 2,5- 
drjnethyl - 7 - piperidino - s - triazolo 
(1,5-a) pyrimidine which had a meltmg pomt 
of 93"-94°a 

Example 19 
8.4 g of 5-methyl-7-chloro-s-triazolo (l55-a) 
pyramfdTne were suspended in 30 cc of water 
auid 7.3 g of diethyl amine added. After two 
hours heating with stirring, the mixture was 
concentrated under vacuum. The residue was 
recrystalMzed from n-heptane. This process 
yielded 8.1 g of the 5-methyl-7-diethylanuno- 
s-tria2olo(l,5-a) pyrimidine having a melt- 
ing point of 103— 104<^C The hydrocMonde 
produced in the usual manner had a meltmg 
point of 212°C. 

Example 20 
8.4 g of 2,5-dimethyl-7-chloro-s-triazolo 
(1,5-a) pyrimidine was suspended in 25 cc of 
water, to which \vas added dropwise, 7.3 g W 
of isobutylamine. The mixture was then 
hrated for two hours and concentrated under 
vacuum. The residue was re-crystallized from 
benzene. The 2,5 - dimethyl - 7 - isobutyl - 
amino-s-triazolo (1,5-a) pynmidme (5 g) had w 
a melting podnt of 97— 98°C. The addition 
of ethereal HCl to the compounds dissolved 
in acetone resulted in the hydrochloride, with 
a melting point of 148°C (butanol/ether). 

WHAT WE CLAIM IS:— . ^ 

1. Process for the production of s-triazoIo 
(1 5-a) pyrimidines substituted in the 7-posi- 
tion by a basic group and which have the 
general Formula (I) as herein set forth, m 
which tlie basic group (R,) is eidier an amino ^ 
group, a substituted amino group, a tertiary 
cyclic amino group a hydrazine group or a 
guanidino group, which consists in reacting 
s-triazolo (1,5-a) pyrimddines of die formula 

II as set forth, where R is a halogen atom 
or a mercapto or alkylmercapto group and 
Ri, R« and R4 as set out in Formula I with 
the corresponding compounds of the general 
Formula RaH in which R^ is as defined above. 

2. Process for the production of s-tmazolo 
{lf5-a) pyrimidines substituted in the 7-posi- 
ticn by a basic group and which have the 
general Formula (I) as herein set forth and 
in which the basic group (R,) is a basically- 
substituted alkoxy group with a normal or i*" 
branched alkyl chain of 2—4 carbon atoms, 
which consists in reacting s-triazolo (1,5-a) 
pyrunidines of the Formula II as herem set 
forth in which R is a halogen atom and R,, 

R. and R* are as set fortii in Formula I *w 
with the corresponding sodium alcoholates of 
the general formula RaNa in which R3 is as 

defined above. . , • i 

3. Process in accordance with Claim 1 or 

2, wherein the reaction is canded out in tiic 1» 
presence of add binding agents and/or 
solvents. 

4. Process in accordance with Claim 3, 
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wherein the add binding agents are amines 
or alkali metal carbonates. 

5. Process in> accordance with Oasm U 
wherein the reaction between compounds of 

5 the formula (II) in which R is halogen and 
compounds of the formula RgH, is carried 
out in water or water/alcohol mixtures at a 
temperature between 0°C and the boiling 
point of the solvent, the resulting bases being 

10 converted into salts by treatment with adds. 

6. Process in accordance with Qaim 1, 
wherein the reaction between compounds of 
the formula (II) in which R is a mercapto, 
alkylmercapto or alkoxy group and com- 

15 poimds of the formula RjH, is carried out at 
the boiling point of the solvent which is 
ethanol or dioxane. 



7. Process for the production of s-triazolo 
(1,5-a) pyrimidines in accordance with Qaims 

1 and 2, substantially as herein desczibed. 20 
when prochjced by the process of any one of 

8. Compounds of the general formula (I) 
•the preceding Qaims 4 to 7. 
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